The dynamin inhibitor dynasore inhibits bone resorption by rapidly disrupting actin rings of osteoclasts.
The cytoskeletal organization of osteoclasts is required for bone resorption. Binding of dynamin with guanosine triphosphate (GTP) was previously suggested to be required for the organization of the actin cytoskeleton. However, the role of the GTPase activity of dynamin in the organization of the actin cytoskeleton as well as in the bone-resorbing activity of osteoclasts remains unclear. This study investigated the effects of dynasore, an inhibitor of the GTPase activity of dynamin, on the bone-resorbing activity of and actin ring formation in mouse osteoclasts in vitro and in vivo. Dynasore inhibited the formation of resorption pits in osteoclast cultures by suppressing actin ring formation and rapidly disrupting actin rings in osteoclasts. A time-lapse image analysis showed that dynasore shrank actin rings in osteoclasts within 30 min. The intraperitoneal administration of dynasore inhibited receptor activator of nuclear factor κB ligand (RANKL)-induced trabecular bone loss in mouse femurs. These in vitro and in vivo results suggest that the GTPase activity of dynamin is critical for the bone-resorbing activity of osteoclasts and that dynasore is a seed for the development of novel anti-resorbing agents.